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(54) Title: UV LED BASED WATER PURIFICATION MODULE FOR INTERMITTANTLY OPERABLE FLOW-THROUGH 
HYDRATION SYSTEMS 



(57) Abstract: A wearable or portable intermittently operable 
hydration system (10) includes a purification module (22) that 
contains one or more solid state UV devices that are positioned 
in the path of hydrating fluid, or water, flow through the hydra- 
tion system to a mouthpiece (18) or other orifice. The purifica- 
tion module (22) provides a path for the fluid past one or more 
solid state UV devices, such as UV LEDs, that produce UV ra- 
diation in a germicidal range. When the fluid is flowing past the 
UV LEDs, the LEDs are turned on to provide sufficient UV ra- 
diation to purify the water. The UV LEDs are instant on devices 
with essentially no ramp-up required, and a sensor (20) or other 
signaling means in the flow path controls the turning on of the 
UV LEDs whenever the user initiates the fluid flow. The fluid 
flow path may run from a bladder (12) in a backpack (19) worn 
by the user, a sports bottle worn by or carried by the user or may 
be through a water filtration system that a user operates via a 
pump. The power for the purification module may come from 
batteries, solar cells, fiiel cells, power converted from pump- 
ing or winding action or any combination thereof. Further, UV 
LEDs may be included in the walls of the container as additional 
or alternative sources of UV radiation. The UV LEDs in the walls of die container may then be turned on when sufiBcient energy is 
available, as a precaution against, for example, a change in environmental conditions. 
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UV LED BASED WATER PURIFICATION MODULE FOR 
INTERMITTANTLY OPERABLE FLOW-THROUGH 
HYDRATION SYSTEMS 

FIELD OF THE INVENTION 

5 The inventive system described herein uses ultraviolet ("UV") hght emitting 

diode (LED) technology to disinfect drinking water in intermittently operated flow- 
through hydration systems, such as wearable bladder bags. In such systems, water 
generally flows intermittently and on-demand from a bladder bag, or other "reservoir," 
through a tube and out into the user's mouth or, altemately, a drinking vessel. 

10 BACKGROUND OF THE INVENTION 

Currently, most UV water treatment systems use low pressure cold cathode 
fluorescent (CCFL) mercury vapor lamps with a primary radiative emission of 254 
nanometers (2,537 angstroms). This wavelength, which falls within the short wave UV- 
C band, is highly germicidal. 

15 The CCFL UV lamps can be very effective in batch UV water purification 

systems, such as the system described in United States Patents 5,900,212 and 
6,1 10,424. However, the CCLF lamps are not well suited for wearable hydration 
systems. The lamps and their thermally insulating sleeves must be made from high 
quality, optical grade quartz, and thus, the CCFL UV lamp assemblies tend to be both 

20 costly and fragile. In addition, the CCFL UV lamps require high voltage AC power, 
and the circuitry needed to deliver this power is complex and relatively expensive, 
particxdarly if the input is from a DC source such as a battery. 

The lamps also require a significant "warm-up" period during which lamp 
output "ramps up" from zero to full power. During this "ramp-up" period, any water 

25 flowing past a CCFL UV lamp will not have predictable or uniform UV e^qposure. As a 
result, the efficacy of the treatment of water in such a flow-through system, from a 
micro-biological standpoint, becomes unpredictable and unreliable. For this reason, 
safety dictates that CCFL UV lamps be allowed to "ramp-up" to a steady- state ou^ut 
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before water flow past the lamp is permitted. Achieving this steady-state output may 
take up to several minutes. 

In a wearable flow-through hydration system or other intermittently operated 
on-demand flow-through systems, water consumption is not only intermittent but 

5 sudden and xmpredictable. Accordingly, the CCFL UV lamps must, for safe operation, 
have been "ramped-up" to a steady state output before the water is allowed to flow 
past. The user must thus either keep the CCFL UV lamp on all the time or turn on the 
lamp for up to several minutes prior to each use, in order to allow for the "ramp-up" to 
steady state ouQ)ut. Neither of these scenarios is particularly desirable- In the first, the 

10 lamp must be kept on all the time and consumption of limited battery power quickly 
becomes a problem. In the second, the lamp must be tumed on minutes before taking 
each drink and there is an obvious inconvenience. 

SUMMARY OF THE INVENTION 

15 The invention is a wearable or portable intermittently operable hydration system 

in which a water purification module containing one or more solid state UV devices, 
such as UV LEDs, is positioned in the path of the flow of the hydrating fluid, such as 
water, from a container or reservoir through a tube or straw to a mouthpiece or other 
orifice. The purification module provides a path for the water past the one or more UV 

20 LEDs, which are tumed on to subject the water to suflBcient UV radiation to purify the 
water. The UV LEDs are "instant on" devices with essentially no ramp-up, and a sensor 
or switch situated in the flow path signals the UV LEDs to tum on whenever the user 
initiates water flow through the patii. 

The UV LEDs are DC devices, and thus, require simpler, lower cost drive and 

25 control circuitry, than is required to operate CCFL lamps. Further, the UV LEDs are 
solid state devices and are thus less fi:agile than the CCFL lamps. Accordingly, the UV 
LEDs are well suited for intermittently operated wearable or portable flow-through 
hydration devices, such as wearable bladders, user-carried or worn sports water bottles, 
and so forth. 

30 The DC power for the UV LEDs may be supplied by batteries, fiiel cells and/or 

by solar cells, that is, photovoltaic panels, and the batteries and fiiel cells and/or 
capacitors may be charged by solar cells. Further, a backpack that holds the system 
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may be made from flexible photovoltaic material or material that supports or 
incorporates photovoltaic panels, and thus^, provide power directly to the unit. 
Alternatively, the UV LEDs may be powered by windup or crank-type dynamos in 
addition to or in place of the batteries, cells and, in a black-out condition, grid power. 

5 The purification module and associated water flow sensor may instead be 

positioned in a drinking straw, and thus, be used to purify water flowing through the 
straw from any type of water bottle, canteen and so forth, carried by the user. The 
purification module may additionally include a filter that removes sediment from the 
water. Altematively, the purification module may be included in the tubing of a 

10 portable water filtering system, such as a pump system used by campers. The filter in 
such a system may then be relatively coarse, since the filter needs only to trap sediment 
and not microbes, which are destroyed by the purification module. Further, such a 
filtering system would not require use of chemicals. In addition, the pump action may 
be harnessed to power the UV LEDs, and batteries and the like may thus be eliminated. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention description below refers to the accompanying drawings, of 

which: 

Fig. 1 is schematic representation of a wearable hydration system constructed in 
20 accordance with the current invention; 

Figs. 2-4 depict in more detail a purification module included in the system of 

Fig. 1; 

Fig. S is a schematic drawing of an alternative system that includes the 
purification module in a drinking straw; 
25 ' Fig. 6 is a schematic drawing of a system in which the purification module is 
included in a bottle top; 

Fig. 7 is a functional block diagram of a portable water filtration system 
constructed in accordance with the invention; 

Fig. 8 is a functional block diagram that depicts in more detail a power supply 
30 that may be included in the system of Fig. 1 ; and 

Fig. 9 is a schematic drawing of an alternative to the system depicted in Fig. 1. 
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DETAILED DESCRIPTION OF AN ILLUSTRATIVE 

EMBODIMENT 

As shown in Fig. 1, a wearable flow-through hydration system 10 includes a 
bladder 12 that is contained in a backpack 14. The bladder supplies hydrating fluids, 

s such as water, to a iiser through a tube 1 6 and mouthpiece 1 8. The tube includes a 
purification module 22 that ensures that the water is sufficiently irradiated by 
ultraviolet ("UV") light in the germicidal range. As the water flows through the 
module 22, the UV radiation destroys the DNA of the microbes present in the water, 
thereby preventing microbial reproduction, and therefore, infection. The purification 

10 module 22 is discussed in more detail below with reference to Figs. 2-4 

When a user requires water from the bladder 12, the water is drawn out of the 
bladder and flows past a water flow sensor 20. When the water flow sensor senses the 
flow, the sensor switches on the purification module 22. A power supply 24 supplies 
between 6 and 9 volts DC power to the purification module, and as discussed in more 

15 detail below, one or more solid state UV device, such as, UV light emitting diodes 
("LEDs'Oj turn on to irradiate the water as the water flows through the purification 
module. ^ 

Referring now to Figs. 2-4, the purification module 22 includes an LED unit 30 
that preferably contains a plurality of UV LEDs (not shown individually). The module 

20 22 is positioned in the tube 1 6 such that water flows on paths 23a and 23b largely 
surroimding the imit 30. The dimensions of the purification module 22 and the 
associated section of the tube 16 are such that water flowing past and at a maximum 
distance away firom the UV LEDs receives energy of at least 25mJ/cm^. 

As shown in the drawings, the module 22 is widened where the LED unit 30 

25 resides, such that water flow is not impeded by having to flow around, that is, on the 
paths 23a and 23b on either side ot, the LED unit This prevents a backing up or other 
interruption of the water flow through the tube 1 6 to the user. 

Unlike CCFL UV lamps, UV LEDs are "instant on" devices meaning that UV 
output reaches steady state in micro or nanoseconds. Also, unlike fragile CCFL UV 

30 lamps, UV LEDs are robust solid state devices vsdiich do not require low pressure gas 
mixtures that can leak and fail. In addition, UV LEDs are DC devices which require 
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simple, low cost drive and control circuitry, as compared with the much more 
expensive and involved high voltage ballast circuitry of CCFL lamps. 

In a wearable flow-through hydration system, where water is drawn periodically 
and unpredictably, UV LED based purification has a further advantage over CCFL UV 
5 systems. With "instant on" and no need for a "ramp-up" period, and thus, the LEDs 
can be activated only as needed, i.e., while water is being drawn. When water is not 
being drawn, the LEDs are off and no power is consumed. 

A "drinking straw'' embodiment of the invention is shown in Fig. 5. A flow- 
through purification module 32 is coimected in line between the mouthpiece 33 and the 

10 tailpiece 34 of a drinking straw generally indicated at 35. The module is of the same 
construction as the module 22 of Figs. 1-4, with an attached power supply 36. A flow 
sensor 37 is disposed below the module 32. In the illustration the drinking straw has 
been inserted through the cover 38 of a container 40 containing a liquid such as water. 
The user imbibes the liquid as she would through a conventional drinking straw, with 

15 the "instant on" feature of the purifier module purifying the water on-demand as the 
water flows through the module. 

In Fig. 6 a purification module 50 has been combined with a bottle top 52 that 
contains a power supply (not shown) in a cavity 52a. The upper end of the module 52 
terminates in a "push-pull" valve 53 of the type often used by cyclists, hikers, etc. The 

20 lower end of the module, which extends into the bottle 54 to which the top 52 is 

attached, may carry an optional filter 56 for removal of particles entrained in the water 
entering the module 50. The sensor 58 may be eliminated, and the push-pull operation 
of the valve 53 may instead be used to control the turning on of the UV LEDs, with the 
pidling or opening of the valve turning on the purification module. 

25 Fig. 7 depicts a pvirification module 60 in use in a portable water filtration 

system 62, such as those used by campers. The purification unit destroys microbes in 
the water that is pumped through the system via pump 64, while one or more filters 66 
remove sediments firom the \yater. The pump action may also provide power to the UV 
LEDs through the power supply 68, which operates in a known manner to convert 

30 pumping action to DC power. In such a filtration system, a water flow sensor is not 
required, since the power supply utilizes pumping action and thus does not provide 
power to the UV LEDs unless the pump is operated to draw water through the system. 
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The one or more filters need not be as fine as those used in conventional water filtration 
systems, since the filters need not trap the microbes, which are instead destroyed by the 
UV radiation. Further, the water filtration system does not require the chemicals used 
in conventional filtration systems. 
5 The power supplies discussed above may include conventional batteries or solar 

cells, that is, photovotaic panels. Altematively, the power supply may include 
batteries, fiiel cells or capacitors that are charged by solar cells, and/or windup or 
crank-type dynamos. Further, the backpack 14 (Fig. 1) that holds the system may be 
made firom flexible photovoltaic material or made of material that supports or 

10 incorporates the photovoltaic panels, and thus, provide power directly to the unit 

Similarly, a carrier (not shown) for flie bottle 54 (Fig. 6) may be made firom, support or 
incorporate photovoltaic material. In addition or instead, the botde top 52 may be made 
relatively inflexible photovoltaic material or support one or more photovoltaic panels. 
Altematively, the UV LEDs may be powered by windup or crank-type dynamos (not 

15 shown) in addition to or in place of the batteries, cells and, in a black-out condition, 
grid power. 

Referring now to Fig. 8, when solar cells are used, the power supply 80 
preferably includes a current shunt 82 that is coupled to a microcontroller 84, for 
measuring the current supplied to the UV LEDs and calculating the UV dose, which is 

20 proportional to the current. When there are fluctuations in solar energy, such as when a 
cloud covers the sun, the microcontroller may impede the flow of the water, to provide 
longer periods of exposure to the UV radiation by controlling the amount by which a 
valve 86 opens to allow water flow past the UV LEDs in unit 88. The microcontroller 
may instead prevent the water firom flowing tfarou^ the purification module until 

25 sufficient current can be supplied. As appropriate, the unit may be switched fironoi, for 
example, solar power to backup battery power at appropriate times by the 
microcontroller and/or the user. • 

As depicted in Fig. 9, the LED unit 22 may instead be positioned in the 
narrowing channel 13 that connects tbe bladder 12 to the tubing 1 6, with the UV LEDs ' 

30 turning on when water flows through the channel. Altematively or in addition, UV 

LEDs 90 may be positioned facing inwardly in the walls 92 of the bladder or in the area 
proximate to the channel 13 to siq)ply UV radiation to the water held in the bladder. 
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The UV LEDs in the walls may, for example, be turned on when associated solar cells 
have stored sufficient energy, as a precaution against changing environmental 
conditions that might otherwise disrupt the power to the UV LEDs. As appropriate, the 
treated water may then flow through the purification module as discussed above and be 
5 subject to further UV radiation, assuming the solar cells are sufficiently charged. 
Alternatively, the water may be diverted around the unit or flow through tiie unit 
without further treatment. A similar arrangement and operation of the wall-moimted 
UV LEDs may be used in the water bottle 54 depicted in Fig.6. 

In the embodiments described above, the water flow sensors may be replaced 

10 with user-activated switches that a user turns on to activate the UV LEDs in the LED 
unit 30 when, for example, the user desires to take a drink. Further, automatic or user- 
activated switches may be included to actuate the UV LEDs 90 in the walls of the 
containers at desired times, such as when sufficient solar power is available or it is 
convenient for the user to operate a dynamo, and so forth. 

15 In summary, the UV LED purification system described above has numerous 

advantages. The UV LED purification system is less costly, more robust, less 
complicated, more convenient, and less power-consuming. It also has the potential to 
be smaller and lighter than CCFL technology. Further, the UV LED purification 
system is particularly well suited for intermittent on-demand use. Accordingly, the 

20 system is well suited for use in wearable or portable hydration devices. 

What is claimed is: 
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CLAIMS 

1 1 . A wearable hydration system including: 

2 a bladder for holding a hydrating fluid; 

3 tubing for providing a path for the hydrating fluid from the bladder; 

4 a sensor for signaling when the hydrating fluid is flowing from the bladder; 

5 a purification module including one or more solid state UV devices that are 

6 positioned in the tubing to provide UV radiation in a germicidal range to purify the 

7 flowing fluid, the UV devices turning on when the sensor indicates that fluid is 

8 flowing from the bladder and turning off when the sensor indicates that fluid is not 

9 flowing from the bladder; and 

10 a wearable pack for holding at least the bladder. 

1 2. The wearable hydration system of claim 1 further including a power supply that 

2 provides power to the purification module. 

1 3. The wearable hydration system of claim 2 wherein the power supply includes 

2 solar cells. 

1 4. The wearable hydration system of claim 2 wherein the power supply includes 

2 one or more of batteries, fuel cells, capacitors, solar cells, and windup or crank-type 

3 dynamos. 

1 5. The wearable hydration system of claim 4 wherein the power supply iacludes 

2 solar cells that charge one or more of the batteries, fuel cells and capacitors. 

1 6. The wearable hydration system of claim 1 wherein the wearable pack is made of 

2 photovoltaic material and the pack supplies power to the UV devices. 
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1 7. The wearable hydration system of claim 4 wherein the wearable pack is made of 

2 photovoltaic material and supplies power to charge one or more of the batteries, fuel 

3 cells, solar cells and capacitors. 

1 8. The wearable hydration system of claim 1 wherein the path through the 

2 purification module includes a wider section to allow water to flow imimpeded past the 

3 UV devices. 

1 9. The wearable hydration system of claim 8 wherein the path provided through 

2 the purification module is sized to provide UV radiation of at least 25 mJ/cm^ to all of 

3 the water flowing past the UV devices. 

1 1 0. The wearable hydration system of claim 1 wherein the bladder is integral with 

2 the wearable pack. 

1 11. The wearable hydration system of claim 1 further including one or more filters 

2 to remove sediments fi-om the fluid. 

1 12. The wearable hydration system of claim 1 fiirther including a plurality of solid 

2 state UV devices moimted in walls of the bladder. 

1 13. The wearable hydration system of claim 12 further including a user-activated 

2 switch to turn on the wall-mounted UV devices. 

1 14. The wearable hydration system of claim 12 further including a switch that turns 

2 on the wall-mounted UV devices when the power supply has sufficient power. 

1 15. A purification module for use with a wearable or portable hydrating fluid 

2 container, the water purification system including 

3 tubing for providing a path for the hydrating fltiid from the container; 

4 means for signaling when water is flowing through the tubing from the 

5 container; 
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6 one or more solid state UV devices fliat are positioned in the tubing, in the 

7 region of the container that is shaped to join the tubing, or both, the UV devices 

8 providing UV radiation in a germicidal range to purify the flowing water, the UV 

9 devices turning on when water flows from the container and through the tubing; and 

10 a power supply that provides power to the purification module. 

1 16. The purification module of claim 15 wherein the means for signaling is a 

2 water flow sensor. 

1 17. The purification module of claim 15 wherein the means for signaling is a user- 

2 operated valve that the user opens to provide water flow. 

1 18. The purification module of claim 17 wherein the valve is a push-pull valve 

2 positioned on a top of the container and water flow is initiated by opening the valve 

3 and upending the container. 

1 19. The purification module of claim 1 5 wherein the means for signalling is a user- 

2 activated svsdtch. 

1 20. The purification module of claim 1 5 wdierein liie power supply includes one or 

2 more of batteries, fuel cells, capacitors, solar cells and windup or crank-type dynamos. 

1 21. The purification module of claim 20 wherein the power supply includes solar 

2 cells that charge one or more of the batteries, fuel cells and capacitors. 

1 22. The purification module of claim 1 5 further including a wearable pack for 

2 carrying the container and the wearable pack is made of photovoltaic material that 

3 supplies power to the UV devices. 
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1 23 . The purification module of claim 22 wherein the wearable pack supplies power 

2 to charge one or more batteries, fuel cells, solar cells and capacitors that are included in 

3 the power supply. 

1 24. The purification module of claim 1 5 wherein the path through the purification 

2 module includes a wider section to allow water to flow imimpeded past the UV devices. 

1 25. The purification module of claim 24 wherein the path provided through the 

2 purification module is sized to provide UV radiation of at least 25mJ/cm^ to all of the 

3 water flowing past the UV devices. 

1 26. The purification module of claim 1 5 fijrther including one or more filters to 

2 remove sediments from the fluid. 

1 27. The purification module of claim 1 5 further including a plurality of UV solid 

2 state devices mounted in tiie walls of the container. 

1 28. The purification module of claim 27 fijrther including a user-activated switch to 

2 tum on the wall-mounted UV devices. 

1 29, The purification module of claim 27 further including a switch that turns on the 

2 wall-mounted UV devices when the power supply has sufficient power. 

1 30. The purification module of claim 22 wherein the container is integral with the 

2 wearable pack. 

1 31. The purification module.of claim 22 wherein the container is a water bottle. 

1 32. A purification module including 

2 tubing for providing a path for the hydrating fluid the tubing including a first 

3 end through which water enters the tubing and a second end through which water exits 

4 the tubing; 
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5 a sensor positioned in the tubing for signaling when water is flowing into and 

6 tlirough the tubing; 

7 one or more solid state UV devices that are positioned in the tubing and 

8 provide UV radiation in a germicidal range to purify the flowing water, the UV 

9 devices turning on when the sensor indicates that water is flowing through the tubing 

10 and turning off when the sensor no longer indicates that water is flowing through the 

11 tubing; and 

12 a power supply for supplying power to the UV devices. 



1 33 . The purification module of claim 32 wherein the power supply includes one or 

2 more of batteries, fiiel cells, capacitors and solar cells. 

1 34. The purification module of claim 33 wherein the power supply includes solar 

2 cells that charge one or more of the batteries, fuel cells and capacitors. 

3 35. The purification module of claim 32 wherein the path through the purification 

4 module includes a vsdder section to allow water to flow unimpeded past the UV devices. 

1 36. The purification module of claim 35 wherein ihe path provided through the 

2 purification module is sized to provide UV radiation of at least 25 mJ/cm^ to all of the 

3 water flowing past the UV devices. 

1 37. The purification module of claim 32 further including one or more filters to 

2 remove sediments from the fluid. 



1 38. A water filtration system including: 

2 one or more filters positioned for removing sediment from the water; 

3 tubing for providing a path for flowing water; 

4 a pump for introducing water to the tubing; 

5 a purification module including one or more solid state UV devices that are 

6 positioned in the tubing and provide UV radiation in a germicidal range to purify the 
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flowing water, the UV devices turning on when the pump introduces water to the 
tubing and turning off when water flow ceases; and 

a power supply for providing DC power to the UV devices. 

39. The water filtration system of claim 39 wherein the power supply converts 
energy associated with the pimiping action of the pump to DC power for use by the UV 
devices, 

40. The water filtration system of claim 38 wherein the power supply includes one 
or more of batteries, fuel cells, capacitors, solar cells and windup or crank-type 
dynamos. 

41 . The water filtration system of claim 40 wherein the power supply includes solar 
cells that charge one or more of the batteries, fuel cells and capacitors. 

42. The water filtration system of claim 38 wherein the path through the 
purification module includes a wider section to allow water to flow unimpeded past the 
UV devices. 

43. The water filtration system of claim 42 wherein the path provided through the 
purification module is sized to provide UV radiation of at least 25 mJ/cm^ to all of the 
water flowing past the UV devices. 



This page Blank luspto) 



wo 2004/028290 




PCT/US2003/030061 



1/6 




FIG. 1 



SUBSTITUTE SHEET (RULE 26) 



ig@ Blank luspto) 



wo 2004/028290 PCT/US2003/030061 



2/6 




^23b 



FIG. 4 



SUBSTITUTE SHEET (RULE 26) 



This Page Btantt iuspto] 



wo 2004/028290 PCT/US2003/030061 



3/6 









\ 


s 

\ 

s 

\ 






\ 







40 



RG. 5 



SUBSTITUTE SHEET (RULE 26) 



wo 2004/028290 



PCT/US2003/030061 




SUBSTITUTE SHEET (RULE 26) 



This Page Blank (uspto) 



wo 2004/028290 



PCT/US2003/030061 



5/6 




WATER 



FIG. 7 



80- 



81 





SHUNT 


POWER 
SUPPLY 


PROCESSOR 



86 



1 



^-82 



88 









LED 
UNIT 




WATER ^ 




^ 









FIG. 8 



SUBSTITUTE SHEET (RULE 26) 




FIG. 9 



SUBSTITUTE SHEET (RULE 26) 




This Page Blank (uspto) 



INTERNATIONAL SEARCH REPORT 



A. CLASSIFICATION OFSUBJECT MATTER 

IPC 7 A45F3/04 A45F3/16 



Intel lal Application No 

PCi/uS 03/30061 



C02F1/32 



According to International Patent Classincation (IPC) orto bottr national classfflcatton and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (ciassification system tollowed by dassincatlon svmbolsl 
IPC 7 C02F ' A45F A61L 



Documentation searched other than minimum documentation to the extent that such documents are Included in the fields eeaiched 



Electronic data base consulted during the International search (name of data base and. where pracUcai. search tenns used) 

EPO-Internal , WPI Data, PAO 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



us 5 845 504 A (LEBLEU TERRY L) 
8 December 1998 (1998-12-08) 



column 1, line 13 - line 37 

column 8, line 47 -column 14, line 42 

column 16, line 26 - line 40; figures 2-4 

WO 00 09449 A (FERGUSON JOHN M) 
24 February 2000 (2000-02-24) 
the whole document 

WO 02 12127 A (COLOR KINETICS INC) 
14 February 2002 (2002-02-14) 
the whole document 



15-17. 
20,26, 
32,33, 
37.38,40 



1-43 



1-43 



-/- 



S 



Further documents are listed h the continuation of box C. 



Patent family members are listed in annex. 



• Special categories of dted documents : 

"A" document defining the general state of the art which is not 
cansklered to be of particular relevance 

'E* earlier document but published on or after the international 
fiPng date 

1" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

O' document referring to an oral dlscbsure. use, exhibition or 
other means 

P' document published prior to the international fiBng date but 
later than the priority date claimed 



T* later document published after the Irrtemalional filing date 
or priority date and not in conflict vnth the application t^t 
cited to understand the principle or theory underiying the 
trwention 

•X" document of paitbutar refevance; the claimed invention 
cannot be oonslderdd novel or cannot be considered to 
involve an Inventhre step when the document is talcen alone 

■Y" document of particular relevance; the claimed invention 

cannot be considered to invoh/e an inventive step wiien the 
document is combined with one or more otfier such docu- 
ments, such combination being obvious to a person skilled 
in the art 

' "&" document member of the same patent family 



Date of the actual compleilon of the international search 



28 January 2004 



Date of maDIng of the IntemaUonal search report 

04/02/2004 



Mame arvl mailing address of the ISA 

European Patent Office, PB. 5818 Patentlaan 2 
NL-2280HVRIi5Wyk 
Tel. (+31-70) 340-2040, Tx. 31 651 eoo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Lleblg, T 



Form PCTyiS/V210 (aecand sheet) (July 1892} 



INTERNATIONAL SEARCH REPORT 



Inter al Application No 

PC I /US 03/30061 



C.(Cominuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ^ Citation of document, with indication.where appropriate, of the retevanl passages 



Relevant to claim No. 



us 4 849 100 A (PAPANDREA ROCCO A) 
18 July 1999 (1989-07-18) 
column 1, line 66 -column 4, line 8; 
figures 1-4 

US 4 762 613 A (SNOWBALL MALCOLM R) 
9 August 1988 (1988-08-09) 
the whole document 

DE 42 28 860 A ( BRUECK . 6ERN0T KUUS) 
3 March 1994 (1994-03-03) 
the whole document 



1-43 



1-43 



1-43 



FdRi) PCT/ISAA10 (conthualion of second sheet) (.ay 189Q) 



INTERNATIONAL SEARCH REPORT 



ational application No. 

PCT/US 03/30061 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 
This Intemaiional Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
1. I I Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



I I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3' I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This Intemational Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 



1 . I I As all required additional search fees were timely paid by tiie applicant, this Intemational Search Report covers all 
• — ' searchable claims. 



As all searchable claims could be searched without effort justifying an additional fee, tiiis Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, tills Intemational Search Report 
' — ' covers only tiiose claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequentfy, this Intemational Search Report is 
restricted to the invention first-mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by tiie applicants protest 

I I No protest accompanied the payment of additional search fees. 



Form PCT/lSA/21 0 (continuation of first sheet (1 )) (July 1 998) 



International Application No. PCTAJS 03 iS0061 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

This International Searching Authority found multiple (groups of), 
inventions in this international application, as follows: 

1. Claim : 1 

wearable hydration system, including solid state UV device 

2. Claims: 15,32,38 

water purifier Including a flow sensor, tubing and a solid 
state UV device 



INTERNATIONAL SEARCH REPORT 



Inter nal Application Mo 

PCl/uS 03/30061 



Patent document 




Publication 




r^atoiK icufiiiy 


rUOKCouOn 


cited in search report 




date 




menfiber(s) 


date 


US 5845504 


A 


08-12-1998 


US 


5669221 A 


23-09-1997 








AU 


2800397 A 


29-10-1997 








BR 


9708616 A 


03-08-1999 








CA 


2251095 Al 


16-10-1997 








CN 


1225715 A ,B 


11-08-1999 








EP 


0891523 Al 


20-01-1999 








Tl 
1 L 


lt0401 A 


14-08-2002 








US 


6058718 A 


09-05-2000 








wo 


9738272 Al 


16-10-1997 








lie 


til QOA CQ D1 


06-02-2001 








EG 


21410 A 


31-10-2001 








ID 


16418 A 


25-09-1997 








ZA 


9702974 A 


08-01-1999 


UO 0009449 


A 


24-02-2000 


AU 


5673999 A 




06-03-2000 








UO 


0009449 A2 


24-02-2000 


WO 0212127 


A 


14-02-2002 


AU 


8539801 A 


18-02-2002 








VlU 


\Mlclc7 AZ 


14-02-2002 








us 


2002074559 Al 


20-06-2002 








All 

AU 


1/8Z501 A 


30-05-2001 








EP 


1234140 A2 


28-08-2002 








JP 


2003517705 T 


27-05-2003 








wU 


UioDoo4 A2 


25-05-2001 








us 


2002176259 Al 


28-11-2002 


US 4849100 


A 


18-07-1989 


NONE 






US 4762613 


A 


09-08-1988 


GB 


2175777 A 


03-12-1986 








EP 


0202781 A2 


26-11-1986 


DE 4228860 


A 


03-03-1994 


DE 


4228860 Al 


03-03-1994 



Form PCT/ISA^IO (patent famt^ annex) (July 1992) 



This Page Blank (uspto) 



